The antiferromagnetic ordering of chromium has long been known for its peculiar physical prop- 
I. INTRODUCTION
Chromium exhibits a fascinating magnetic phase diagram despite its simple body-centered cubic structure. Nesting of the Fermi surface leads to the formation of a sinusoidal incommensurate spin-density wave with ordering vectors Q ± = (2π/a)(0, 0, 1 ± δ), where a = 2.88
A is the lattice constant and δ = 0.048 at T = 100 K.
1 A spin-flop transition from the longitudinal (LSDW) to the transverse spin-density wave (TSDW) phase takes place at T SF = 121 K. The incommensurate ordering leads to a complicated spectrum of magnetic excitations which emerges from the magnetic satellites and is still not understood 2,3 despite intense experimental and theoretical efforts.
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In comparision to conventional ferro-and antiferromagnets, which enter the paramagnetic phase via a continuous second-order phase transition, Cr exhibits a weak first-order phase transition similar to the helimagnetic to paramagnetic transition in MnSi. Fig. 1 (a) depicts the temperature dependence of the intensity of the magnetic satellite peak near the Néel temperature T N the intensity of which is proportional to the square of the staggered magnetisation M . 
T -scale, the data points can be parametrized assuming a second-order phase transition with I(T ) ∝ t 2β (red line). (b) The enlargement of I(T ) close to T N reveals a weak first-order phase transition. 5 The blue solid line is explained in paragraph IV. 
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The value of the critical pressure p crit.
[110] is not predicted by Barak's model due to unknown material constants. However, we believe that applying a uniaxial pressure of the order 14 Because the suppression of magnetic Bragg peaks is supposed to coincide with the extinction of the associated fluctuations, we conjecture that p crit.
[110] ≈ 0.6 kbar.
II. IMPLICATIONS OF STRESS INHOMOGENEITIES
Uniaxial pressure cells are a formidable tool to study effects of magnetoelastic coupling in antiferromagnetic materials. 14 This pressure corresponds to the application of only 60 N on a cross sectional area of 1 mm 2 .
In contrast, even a very large external magnetic field of 7 T fails to affect the order parameter in Cr due to the very weak coupling between the magnetic field and the spin density wave. 
III. EXPERIMENTAL SETUP
The Cr sample we studied had the shape of a prism of height h = 7.56 mm and a square cross section with sides a = 2 mm. One component of the stress errors is caused by barreling. It can be shown that these errors concentrate near the contact surface, and become exponentially weaker as a function of the z-coordinate. 18 Our choice of h/l guarantees that average stress errors caused by barrelling are below 10%, if boundary regions with a height of at least 1.6 mm are clipped using cadmium apertures. Exceeding this estimate we used apertures that reduce the neutron beam by approximately 1.8 mm on each side (Fig. 2) .
Another important component of the stress errors is caused by bending of the sample, which is caused by non-parallel contact surfaces if standard, guided pistons are used. In order to minimize stress inhomogeneities caused by non-parallel contact surfaces we used a piston that compensates inclinations as proposed by Schade and Böni using grease as lubricant. 18 For our design of the piston that compensates for inclinations we postulate that the bending of the sample mostly depends on the centering of the sample in the apparatus, while surface inclination is of lesser importance. We estimate that the centering error of the sample is bounded by ∆d < 0.2 mm, and thus the stress error caused by eccentricity is below 2%. The above considerations suggest a total error in the stress of ≈ 12%. Nevertheless, our setup cannot guarantee that the stress errors are less than 12%, since other factors could contribute. The shading indicates the full width at half maximum (FWHM) of the Bragg peaks used for the alignment (Fig. 3) .
Subsequently decreasing the pressure from 550 bar to 178 bar (run #8) essentially resulted in a shift of the data of run #7 to higher temperature without involving a significant change of the profile. This result indicates that (i) the sample behaved reversibly, and (ii) that the sample remained in a single Q ± state. During the course of runs #9 and #10 the pressure was increased further before it was reduced again to 0 bar (#11, #12). The data clearly show a significant broadening of the transition that is irreversible. We conclude that the sample was plastically deformed.
For a quantitative estimate we parametrized the data by the function f (T ) given by
where
Here, P bg , P Slope , P Step , T N and T Width are the fit parameters designating the background, the linear slope of the integrated intensity of the magnetic peak, the increase of the intensity at the phase transition, the Néel temperature, and the width of the transition, respectively (see Fig. 6 ). The choice of f Sigmoid (T ) in the form of a Fermi function is purely empirical. 
V. DISCUSSION
The pressure dependence of P Step shown in Fig. 7 confirms the conclusions drawn from the raw data notably that a single Q ± -state is populated at a high pressure of p [110] ≈ 448 bar.
There is an indication of a downturn of P Step at 771 bar which does not recover when the pressure is released suggestive of plastic deformation. dT N dp = (−1.77 ± 0.10) K kbar . In addition to the statistical error of the fit, a systemic error of 0.012 K/kbar due to the pressure calibration is included.
The slope as determined in our experiment is in good agreement with the slope determined by Fawcett et al. who obtained dT N /dp = −1.5 ± 0.4 K/kbar. 5 It compares also well with the slope as reported by McWhan and Rice 21 under application of hydrostatic pressure who found (dT N /dp) iso = −5.1 K kbar which is 2.9 times larger than our value, i.e. very close to the theoretical value of 3. The data points with the labels #1 and #2 correspond to the sweeps #1 (0 bar) and #2 (3 bar).
In the experiment reported by Fawcett et al. 5 , the width of the transition was found to
increase by approximately a factor of two between 160 bar and 300 bar, in contrast to our experiment, where a significant broadening occurs only above 550 bar. We attribute the behavior of our sample to a significantly more homogeneous stress distribution.
Finally, let us discuss the width of the magnetic phase transition in Cr at zero pressure.
The data points labeled with #1 and #2 in Fig. 9 
VI. SUMMARY AND OUTLOOK
Based on our experimental results, namely that the transition at T N remains 1 st order, we rule out the existence of a tricritical point in Cr for uniaxial pressures p [110] ≤ 550 bar despite the observation that the sample is apparently in a single Q ± -state above 448 bar (Fig. 7) . Reaching 550 bar is a significant improvement in comparison to previous work in which no broadening was observed up to only 160 bar. 5 As a precondition for this conjecture, we succeeded to reduce the stress inhomogeneities strongly in our setup.
Comparing our results with a similar study on MnO by Bloch et al. 22 we hesitate to rule out the appearance of a tricritical point in Cr under controlled uniaxial pressure exceeding 
